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to be light since if it is all one can do to 
raise and carry it the working ability of that 

25 person is nothing, and it is quite plain that 
the Eghter the device is the greater is the 
operator's working ability. A second -requi- 
site is that, as the machine must be operable 
on an operator's back^ consideration should 

30 be piven to the prevention of transmission of 
its vibrations and impetuses to the operator's 
body. With some existing madnnes, if the 
operator carries the operating engine on hrs 
back for even thirty minutes, his hands and 

35 shoulders tend to become numbed insensible 
and so he can not continue working any 
longer. A rfiird requisite is to make it pos- 
sible for the operator readily to change the 
direction of the tool while operating. This 

40 is because all fields are not plane and a dis- 
coid cutter or brush should- be moved along 
always parallel to the sloping surfaces as of 



ing for a tool by means of a connecting rod 
in sucfe a way tiuat it can be slid on the inner 
inflexible pipe so as to turn the tool in any 
de&'red' direction. 

The invention vnll now be described, by 
way of example, with reference to the accom- 
panying drawings, in which: 

Figures la and! 1^ are a side view and a 
plane view, respectively, showing the general 
view of a device ex«mplif3dng tiiis invention 
carried on an operatoi^s back; 

Figures 2a, 2b, 2c and 2d are a side view 
of the fitting frame of the engine, a front 
view, andi z plane view, of the above seen to 
the direction of the arrow from the line x — ^x, 
and a cross sectional view, of the principal 
part, respectively; and 

Figures 3c, 3&, 3c, 3<f, 3e and 3/ axe side 
views of the driving axis and cross sectional 
views showing parts of the above in detail. 
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I5 Sakuji Yamada, of No. 1 Aza Okunishi- 
yamai Kuruma Siimaku, Kobe^ Japan, ^ a 
Japanese citizen, do hereby declare the in- 
vention, for which I pray that a patent niay 

5 be granted to me, and the method by which 
it is to be performed, to be particularly des- 
cribed in andl by the following statement : — 
This invention relates to a portable device 
which has modve power, such as an internal 

10 combustion engine, which may be carried on 
an operator's back, and which may drive 
through an inflexible pipe covering a middle 
part of a driving steel wire rope of about 
two meters in length, a controllable tool 

15 attached to the tip of the stecli wire rope. 
This tool may be for performing such work 
as hoeing weeds, dipping bushes, lopping off 
branches and felling trees in forests, lumber- 
ing, and removing, cleaning and grinding off 

20 of rust from the outsidfe plating of a hull or 
chassis. 

First, it is necessary for this kind of device 
to be Hgiht since if it is all one can do to 
raise and carry it the working ability of that 

25 person is nothing, andi it is quite plain that 
the lighter the device is the greater is the 
operator's working ability. A second requi- 
site is that, as the machine must be operable 
on an operator's back, consideration should 

30 be ^iven to the prevention of transmission of 
its vibrations and. impetuses to the operator's 
body. Widi some existing machines, if the 
operator carries the operating engine on h:s 
back for even thirty minutes, his hands and 

35 shoulders tend: to become numbed' insensible 
and so he can not continue working any 
longer. A third requisite is to make it pos- 
sible for the operator readily to change the 
direaion of the tool while operating. This 
40 is because all fields are not plane and a dis- 
coid cutter or brush should be moved along 
always parallel to the siting surfaces as of 



mountains, the uneven surfaces as of hollow 
lands or of tortuous foot paths, or the curved 
surface of the outside plating of the hull, A 
fourth requisite is that the various kinds of 
tools are easy changeable and the equipment 
is also easy to assemble and disassemble. 

According to the invention I provide a 
portable device for carrying on an operator's 
back, which device includes an outer frame 
arranged to be attached; onto the operator's 
back^ an inner frame within which an engine 
is fixed, the inner frame being pivotted at 
upper and' lower points to the outer frame, a 
steel wire rope connected to- the engine for 
transmitting drive to a working tool, which 
rope is covered by a flexible metallic pipe 
having am inside diameter slightly larger than 
the outside diameter of the steel wire rop?, 
the part of the said flexible metallic pipe in- 
termediate its ends being coveredi by two in- 
flexible metallic pipes, the outer inflexible 
metallic pipe being connected with the bear- 
.ing for a tool by means of a connecting rod 
in such a way that it can be slid on the inner 
inflexible pipe so as to turn the tool in any 
d'cs.-red direction. 

The invention will now be described, by 
way of example, with reference to the accom- 
panying drawings, in which: 

Figures la and lb are a side view and a 
plane view, respectively, showing the general 
view of a device exemplifying this invention 
carried on an operator's back; 

Figures 2a, 2&, 2c and 2d are a side view 
of the fitting frame of the engine, a front 
view, and a plane view, of the above seen to 
the direction of the arrow from the line x— x, 
and a cross sectional view, of die principal 
part, respectively; and 

Figures Sc, 36, 3c, 3d, 3e and 3/ are side 
views of the drit^ing axis and cross sectional 
views showing parts of the above in detail. 
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In figures la and lb an internal combus- 
tion engine E is fi^'cd on the operator's back 
with ai fitting frame. A discoid cutler A for 
hoeing weeds is connected to the engine E by 
a flexible merall ic pipe drive F which covers 
the whale length of a steel wire rop^ about 
tVr'o meters long connecting the axis of the 
engine E and ^at of the discoid cutter A. 
Interior and the c?:terior inflexible metallic 
pipes Pi and P: cover the flexible metallic 
pipe F for about one meter at its middle part 
between the engine E and the disccid cutter 
A. Handles Hi and H- project from the 
infiexibie metallic pipes Pi and and a 
connecting pipe / connects the bearing of 
the discoid cutter A with the extericr metal- 
lic pipe Pj. The handles Hj and H. are 
held by the operator with each of his ha-?ds, 
the positions of the handles and H.> rela- 
tively to one another is arranged to change 
the direction of tlie tool A at v/ill. 

Figures 2fli, Zb, 2c and 2d show the fi ting 
frame of tlie engine E- An outer frame 1 
is in the shape of the letter L, and a ribbon 
plate projecting horizontally from the middle 
oif the upper end of the principal fram:work 
is made from a bent pipe. An e'astic pad 
2 is fitredi on the back of the cuter frame 1, 
and shoulder belts 3 are respectively fitted to 
the end of the horizontal ribbon p'ate on th^ 
outer frame 1 and to either corner of the 
lower part, so that the outer frame 1 is held 
direcdy on the operator's back. An inner 
frame 4 is composed of a frainev/crk 4a. made 
from a pipe rectangularly bent and unper and 
lov/er projecting ribbon plates 4b, The case 
of tile engine E is firmly fixed to the inrer 
frame 4 with bolts 5 as shown in Figure 2h. 
The upper and lower ribbon phtes 4b are 
respectively bent a little horizontally at their 
tips, the upper tip being attached! to the rib- 
bon plr.te la of the outer frame 1 by a pin 
6, and the lower tip being attached by an 
upriglit pin 8 to the cross beam lb of the 
cuter frame with a rubber seat 7 between as 
shown in Figure 2d. The ribbon plates 4b 
are thus contained within the outer fram: 1 
and are capable of a turning movement. Th^ 
engine E fixed to the inner frame 4 is sup- 
ported by the upper pin 6 and the lower pin 
8 respectively at one point in the cuter frame 
1 and when the frame 1 is held on the opera- 
tor's back with- the shculder belts 3 is cap- 
able of its own turning movement. 

A pulley 9 is attached to the projecting 
end of a driving shaft of the engine E at the 
rear part of the inner frame 4. Another 
pulley 10 is linked with a pulley 9 by a driv- 
ing belt 11, the axis of the pulley 10 be'ng 
supported by an embraced bearing 12 at the 
lowest end of the inner frame 4. The other 
end juts out from the bearing 12 and is con- 
nected with the end of the drive W. A 
fuller e?:planaticn of the linking mechanism 
ijnd the driving axis wiU be ^ven later. 



A roller 13 of a clutch is arranged to put 
the belt 11 on and off, and a connecting rod 
14 holds the roller 13 at one end, with its . 
other end pivotted to a cross-piece in the 
middle of the main body of the inner frame 70 
4^. It is so arranged as to be pulled by 
a spring 15 in the direction of putting the 
belt 11 off and, when a string 36 i; palled, 
to Dush the revolving wlieel 13 to put the 
belt 11 on. 75 

The characteristics of the construction cf 
die above rnenticned fitting frame lie in these 
three points: tliat the inner frame 4 is fitted 
to the outer frame 1 at two points, an upper 
point 6 and a lower print 8, in such a w:.y 80 
that it is capable cf turning and also a 
rubber seat 7 is inserted at tlie lowj:r part; 
that the driving axis W is directed outwardly 
from the operator's back from the rear part 
of the inner frame, so that when th? e.r?gine 85 
E is put on the operator's back the drive axis, 
as shov/n in Figure Iby initially points back- 
wardly from the operator's back and then 
bending gently before coming to his front; 
and that a connecting mechanism for tlie bdt 90 
is capable of slipping so as to put die belt 
on and off easily and is fitted midway be- 
uveen the axis of the engine E and the drive 
axis. 

Since the inner frame 4 of the fitting frame 95 
is fitted to the cuter frame 1 at two points, 
the vibration of the engine E i:> balanced at 
the two pivot points, and the vertical vibra- 
tion is deadened by the rubber seat 7; thus 
considerably reducing the anioimt of vibra- 100 
tion conveyed to the operator's shoulders and 
hands. . If the internal combustion engine 
alone is set on the ground and started up, 
its own vibrations cause it to jump and move 
about, but when it is fitted to the frame of 105 
this invention and started up,^ it conveys only 
the smallest amplitude of vibration to the 
frame and does net show any of such a phe- 
nomenon as jumping and moving about. 
When, for example, the engine is supported 110 
at two to four upper and two to four lower 
pivot points instead of one u-rper end one 
lower pivot point as shown in this invenMon, 
the phenomenon changes completely and it is 
observed that the frame itself is violently vib- 115 
rated. Thus, it is believed to be important 
in reducing the elfect of the vibration of the 
engine that it is supported at only o;:e upper 
and one lower point. 

Since the engine is so fitted as to be cap- 120 
able of turning in the outer frame 1 ar-d 
the driving axis projects from the operator's 
b.ick and from the back of the inner frame 
4, this has the advantage of making the change ^ 
of direction of the tool comparatively easy. 125 
It will be seen from Figure lb, that as the 
driving axis goes to the operator's front round 
his side in a gentle curve, the tool can be 
horizontally turned to as large an extent as 
ISO*" in front of the operator without being 130 
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sharply bent in its middle. If the position 
of the tip! af the driving axis is. opposite to 
that shown in the drawings, the extent of 
the turning angle of the engine is narrowed 

5 and it happens tiiat in a turning position at 
some angle of the engine^, tlie tool cannot be 
directed to the proper position without bend^ 
ing the driving axis sharply. Thus, with 
the help of a driving belt mechanism capable 

10 of slipping installed between the engine axis 
and the tip of the drivintg axis, even when 
an unusiially excessive resistance is given to 
the tool such as when the cutter hits on soil 
or stones in the hoeing of weeds, the eng'ne 

15 is easily made to skid with this slip and^ the 
working steel wire rope acting as ths: driving 
axis can escape fracture. 

Figures 'ia and: 3/ show the drive R This 
drive includes a steel wire rope W as its 

20 main constituent covered as reinforcement 
with a flexible metallic pipe F along the 
whale length' and the inflexible mstallic pipes 
Pi and cover the exterior of the middle 
part of the flexible metallic pipe and! serve 

25 both as a control and as a reinforcement. 

Between the outside diameter of the steel 
wire rope W and! the dnside diameter of ihe 
flexible metallic pipe E is a small gap so 
that they are almost in contact with one 

30 another. Of some drives hitherto well known 
of which the steel wire rope is a constituent, 
the steel wire rope is usually covered: with a 
flexible metallic pipe, whose inside diameter 
is, as a irulc, several times as broadi as the 

35 outside diameter of the steel wire rope W. 
Thus, for instance, where the steel wire rope 
W was 10 rmn. an the outside diameter, the 
flexible metallic pipe F^ of 60 to 80 mm. in 
diameter is used to strengthen the steel wire 

40 rope. This is to reduce the chance of snap- 
ping the steel wire rope, keeping it in its 
original straiight line condition by checking 
both its ends with the wall of a ihick cover- 
ing pipe large in- diamerea: so as not to 

45 approach each other, as the steel wire rope, 
when it is given a large strain or torque, is 
twistetJ into a spiral shape while the acron 
arises for both ends to approach each other 
and it has a natu-re to snap at the point 

50 where the curvature is greatest. However, 
when this thick flexible metallic pipe F is 
used, the driving axis, besides being heavy in 
weigjit, does not bend easily at will and the 
effectiveness found in the steel wire rope W 

55 chosen as the drive comes to nothing. In 
this invention, if the outside of the steel 
wire rope W is determined to be 8 mm. the 
flexible metallic pipe chosen may be less 
than 9 mm. in its inside diameter. Thus, 

60 the weight of the drive is considerably re- 
duced. Also, as the gap between the inside 
diameter of the flexible metallic pipe and 
the periphery of the steel wire rope W be- 
comes less, the circumscribing metallic pipe 

•5 E performs a working similar to that of a 



bearing which is made to support the steel 
vTire rope W. The metallic pipe F hitherto 
in common use is, by means of the inflexi- 
bility which is quite different in nature from 
flexibility, prevents the steel wire rope from 70 
being twisted by the excessive rotation, but 
with the flexible metallic pipe P of this in- 
vention, each section of the pipe becomes a 
bearing of the steel wire rope and the pipe 
P cooperates wdth these sections to prevent 75 
the excessive twisting and performs rein- 
forcement of the rope without reducing its 
flexibility. 

The flexible metallic pipe P, as it per- 
forms in this invention, has a different fimc- 80 
tian from' that of the well known use as men- 
tioned above, is made strong, as shown in 
Figure ScT, with coiled- piano wire 32 in the 
shape of a spiral as an inner layer and rib- 
bon steel wire of nearly a triangular section 85 
coiled in the shape of a spiral inserted from 
the outside between the interstices of the 
spiral piano wire 32. For example, when 
the internal combustion engine on the oper- 
ate r's back is of a capacity of 1.2 HP., the 90 
steel wire rope is 8 mm. in diameter and the 
flexible metallic pipe is about 36 mm. in out- 
side diameter. 

A secondi charaaeristic point of the drive 
of this invention is that tlae middle part of ^5 
the flexible metallic pipe F^ is covered with 
the hard and inflexible interior and the ex- 
terior metallic pipes Pi and Pj. The drive 
from the engine E on the operator's back to 
the tool A requires a length of about 2 meters 100 
for the operation- The flexible drive alone 
which is as long as 2 meters is inconvenient 
to handle and, as far as there is no necessity 
for changing the direction of tiie tool A, an 
inflexible drive is not only more convenient 105 
to handle but serves a great deal for rein- 
forcement. In Figure 3tf, the periphery of 
the middle part of the metallic pipe F^, ex- 
cepting the part 60 cm. to 80 cm. from the 
pulley 10 and the part 30 cm. to 50 cm, from 110 
the tool A, is covered with an inflexible 
metallic pipe Pj which is in its turn covered 
with another inflexible metallic pipe P;.. This 
pipe Fi: is shorter in lengtli than the inflexible 
metallic pipe Pi. The inflexible metallic 115 
pipe Pi is firmly fixed at its top end to the 
flexible metallic pipe P, and the exterior 
pipe Po slides on the interior Pi so as to be 
capable of turning. It is connected at its 
lowest end to the bearing of the tool A by 120 
a connecting rod I, 

The tool A is able to change its direction 
to A, or to as- shown in Figure 3^? by slid- 
ing the exterior pipe P. on the interior pipe 
Pi. The tool -in the position Aj is able to 125 
turn three dhnentionally by turning the handle 
against the handle Hi. Accardangly 
when a horizontal change of direction of 3ie 
tool as shown in Figure \h and a three dimen- 
ticnal change of direction shown in Rgure 130 
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3ii are combined, the tool can be turned- to 
any direction at will. 

As for the covering position of the pipe 
P„ a comparatively long part of 60 cm. to 

5 80 cm. on the side of the engine is left flex- 
ible and uncovered with, the metallic pipe 
P^, and the uncovered flexible part, as is seen 
from Figure Ih, is necessary for the driving 
axis to bend round to the operator's front 

10 from his back passing round, his side in a 
large arc. If this part is too short, it %yill 
be impossible for the tool A to turn direction 
to a wide extent, and if the pipe of the drive 
bends around in a sharp curvature, the steel 

15 wire rope may break down. To prevent this 
bending of the pipe at too sharp a curvature, 
a strong spring S is provided to tliis part 
wound up over the flexible metallic pipe F', 
as shown in Figure 3a and this prevents too 

20 sharp a bending without losing flexibility. A 
part of 30 cm. to 50 cm. on the side of the 
tool A is left omcovered by the inflexible 
metallic pipe Pi and corresponds with the 
minimum length needed to allow the tool^ A 

25 to turn direction by sliding the metallic pipe 
P, over the pipe Pi. 

'Figures 3b and 3e show a linking mechan- 
ism of the axis 20 of the pulley 10 with one 
endi of the steel wire rope W and that of the 

30 axis 21 of the tool A with the other end of 
the steel wire rope W, and the fixing mech- 
anism' of both ends of the flexible pipe Fs 
respectively. Both are similar in construc- 
tion. An internally threaded fastener 22 

35 may be unscrewed from an externally threaded 
holder 24 and the steel wire rope \V and the 
flexible metallic pipe F^ may be pulled apart. 
The holder 24 is provided with a slot 23, and 
this holder binds the periphery of the pipe 

40 P and becomes loosened at the tip when the 
fastener 22 is undone and so the pipe F comes 
apart from the holder 24 and at the same 
tune the end piece 25 of the steel wire rope 
"W can slip out of a coupling device 26. Thus 

45 the dismantling is easy. As for the above 
mentioned pulley 10 or the tool A, when the 
nut 27 on the outside is taken off, the pulley 
10 or the tool A can be removed from the 
respective bearing 28, 

50 As shown in Figure 3e, the upper and 
lower holder 30 and 29 which hold the dis- 
coid cutter A when it is used for hoeing 
weeds, are respectively provided with a slant- 
ing surface, the slanting surface of the lower 

55 holder 29 being arranged to avoid the shock 
from stones in the earth and tlie slanting 
surface of the upper holder 30 being arranged 
to prevent the root of weeds from uvining 
round or coming between the bearing 28 and 
60 the discoid cutter A. 

Figure 3f shows how the handles Hj and 
H. are fitted to the inflexible metallic pipes 
Pi' and P2, respectively. When the handle 
Ho is screwed in, a contact piece 31 presses 
65 a^inst the outer surface of the pipe Pj hard 



enough to hold it to its place, and when the 
handle H„ is loosened a little, the contact 
piece 31 comes away from the outer surface 
of the pipe P^ and the pipe can freely 
slide within the pipe Px. As shown in Fig- 70 
ure 3a, the handle Hi is attached to the pipe 
Pi employing the same construction as that 
used in attaching the handle H;: to the pipe 
p. so that the position of the handle Hi can 
be moved along the pipe Pi. This enables 75 
the distance between the handles and H 
to be adjusted, and since these handles are 
gripped each with one of the operator's hands 
while he is operatnig the device, they can be 
adjusted to suit the operator as too long or 80 
too short an interval between the handles 
makes the operation difiicult. 

As shewn in Figure 3ay a lever K of the 
clutch 13 for putting on and off the belt 11 
and a lever C for opening and closing a fuel 85 
valve are fixed in the shorter pipe P:... They 
are controlled by the leads 36 and 37 led along 
the drive. 

As shown in Figures 3a and 3c a fastener 
22' of the same construction as liiat of the 90 
fastener 22 shown in Figure 2b y is used for 
fixing the top end of the pipe Pf onto the 
flexible metallic pipe P. Also it prevents 
the pipe Pj from moving in the direaion of 
the axis, bur enables it to move in; the cir- 95 
cumferential direction. Thus the construc- 
tion is adapted to allow the pipe Pi to turn 
but to prevent it from moving in the direc- 
tion of the . axis by means of the screwed part 
40 of the interposed pipe 22". 

The tool A to be used with the device of 
this invention is not limited to the discoid 
cutter as illustrated, but it can be. used, for 
example, as a grinder when replaced by a 
grindstone, or as a cleaner when replaced 105 
by a brush of wire or bristles. As. the drive 
is flexible and vibration of the engine is not 
conveyed to the outside of the fitting frame, 
if the internal combustion engine fixed with- 
in tlie fitting frame is placed down on the 110 
ground, the discoid cutter can be fixed per- 
pendicularly on a work-table like an ordin- 
ary circular saw, and can be used as a saw- 
ing machine. Moreover, when a screw pro- 
peller of a boat replaces the tool A and is 115 
lowered from the stern of a boat into the 
water, it can be used as a propeller for boat 
propulsion. 

As mentioned above, the drive itself is 
constructed to be of light weight and" that as 120 
no loss is caused by 5ie friction as of gear 
wheels, and so the power of the engine E is 
communicated to the tool in an efiicient man- 
ner. Thus, even an engine E of small size 
and power has in operations, such as felling, 125 
a great capacity for work and so the engine 
E is made relatively small and: light. 

Since the discoid cutter can be turned to 
any direction at will,, the edge of the cutter 
can be applied vertically to any wood to be 130 
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cut, and) tliis contributes to the excellency of 
this invention in felling v.^ork in panicular. 
To cite an illustration, a mowing machine 
hitherto in use, when it is provided with an 

5 engine of 50 c.c, can only cut wood- of 5 cm. 
to 6 cm. in diameter at the most. However, 
that of the present invention, v/hen it is pro- 
vided' with an engine of 35 c.c, can cut v^^ood 
of 35 cm. to 40 cm, in diameter. As the 

10 tool A can be turned to any direction at will 
while it is operating, the operator in hoeing 
weeds or in cutting bushes with the device of 
this invention can hoe or cut av/ay at any 
place whether it Is a hilly place or the bottom 

15 of a ravine Vi^itb uneven slopes no matter how 
sharp, or a tortuous foot path between rice 
fields. In lopping branches in a forest, no 
matter what direction brandies spread, the 
rotating edge of the cutter can be applied to 

20 thcmi perpendicularly and, fiuthermore, since 
the machine is of li^t weigjit and the fatigue 
given by the vibration is small, the operator 
with the machine of this invention can con- 
tinue to work for a long time at a stretch. 

25 WHAT I CLAIM IS: — 

1. A portable device for carrying on an 
operator's back, including an outer frame 
arranged to be attached onto tiie operator's 
back, an inner frame within which an engine 

30 is fixed, the inner frame being pivoted at 
upper andt lower points to the outer frame, a 
steel wire rope connected to the engine for 
transmitting drive to a working tool, which 
rope is covered by a flexible metallic pipe 

35 having an inside diameter slightly larger than 



the outside diameter of tlie steel wire ropCj 
the p:u:t of the said flexible metallic pipe in- 
termediate its ends being covered) by two in- 
flexible metallic pipes, the outer inflexible 
metallic pipe being connected with the bear- 40 
ing for a tool by means of a connecting rod 
in such a way that it can be slid on the iimer 
inflexible pipe so as to turn- the tool in any 
desired direction. 

2. A device as claimed in claim- 1, in which 45 
the outer frame is airanged to be attached 
onto the operator's back by means of shoulder 
belts connected to the outer frame, and the 
wire rope attached to the engine, when the 
device is mounted on an operator's back, 50 
being arranged to jut out from the said' inner 
frame backwardly from the operator's back 
and to bend roundt to the operator's front by 
curving round his side in= a large curve to the 
part covered by the inflexible metallic pipes, 55 
a fle:;ibie parr of the rope of a small length 
being left uncovered near its end so as to 
allow turning of the direction of a tool 
airanged to be attached to the end of the 
rope. 60 

3, A portable device for carrying on an 
operator's back, substantially as herein des- 
cribed with reference to the accompanying 
drav,dngs. 

Agents for the A^pplicant, 
STANLEY, POPPLEWELL, FRANCIS & 
ROSS, 
Chartered Patent Agents, 
Cursitor House, 9, 10 & 11, Cursitor Street, 
Chancery Lane, London, E.C.4. 
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